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mmt, m&m%<DT-f>\c&^x{m&m* io 

^xftmrnttZT-tzttfT-tyv y t> 
tz^t mm-rmm i \mm$it * -mm 

[ft#>i3] ±Eyny^ft^sgi5ii, mmo^-f 20 

7a y? <P© 1 v-ytfE/i^©^! r-^ Hc^Xs=r-Vy 
nyt £4$ U £ft?iJ*>yigMS, ~yy #;Mt $6 tit 

S: «« 1 1 5 »*« 1 x tt 2 1 fB«©gff r - * &f! 

%\(hf-97'uyy\zmt Zi-J** f-fiHS^SIl© 
ffiU$XTX'h<9, ri>o, %l<D7 ! —5>7'vy?<DUwi<D 
T-?7'aytX&5%2<DT-t7'ny?\Z.mt?>i- 

-i*xh®.mK %2<DMmj±.oWi&^s>tf^mi 
3 icE«©§jf r-mm®, 

© iHMc&^xm $ ft}^©^ 5rf+SJt 5 (WW 
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r t zmt tmm. 1 ^mm^^-^mmmo 

[Ii*ii7] ±.n&7"av7im®n\-i. SCPCM 

r i£#$it3«#JS 1 75^ 5 ©i^f ft;HcEfJ©g 
[3PJ©tft»ftt&efn 

[000 1] 

yytf»u-h<DmMimmmt%mm®o&8:K® 

[0002] 

m*o&m mi irnxfrni 2(4, ^©^p^g 

©^Hblco^-ctftBJtSfcfeoElTfcO, mi in, 

$f%®%wm (tdma) tt^m^o-m** 

0<P©4 OliA^&SSlk 4 11-4 1 nteffipli, 4 
2l4*^agPT'fc5 0 

[0 0 0 3] TDMA^WiplCffip&JI;^-* h 
rtT'HCTV^^ Kt-^DI, D2, 

-, Dn^tWk$*lfc[5]C«^©«pa4 11-41 

n\cm#v, ttvDgma^zwffiLx-ftft) 

So 

[0004] 013 f± N SCPC (Single Channel Per 
Carrier) *^(C4o(t5«©«iiii«gfi©*^©- 
gSSr^bfc^D ytmX'hZ, 0t>©5OI4A^S 
5 1tt«WI, 5 2li«^«T*fe5 0 SCPCSgg 

[0 0 0 5] 

mmm&:L±?kt%-&m] m<om<o, tdma 

^^©*-g-lci±l«-smp*S;^^^$ti, m©^ 
* i cKzmm&mfcfrm®ffimcn$LX'% %<d\z 

iX&MkVt b ttZb, I cmx-yy^;^ 
©lcii^[B]tt*fco/c„ ^©fc*, SCPCiS©j;5^ 

a^f %<o'm\t. i <@©sg i c©MatttgicAt < 
ft#u ^raw<cv'y*>^-h©±Pfi'b, ai^^ 

I C©&atttgt;:*£<##LTV^^pPpWfco 

/Co 
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[00 0 6] **Wtt, ±BO»ft«*-Cft$*lfct) 
OT* 9 , S C P C*a©*!{t»«fllf-oaiWiaSrtt 

[0 0 0 7] 10 

*M£ L£{f JCtf/HH $£ttffl-f 5 V^/S 

2&Ub©ife?iJ&agBi\ -l©g{fT-7»c£^Tft 
?M&«»r 4 Of-^yn f 7 •ST'p y 7^*0- 

[00 0 8] Zfnytiktmm-t, -m<D%iET-?Z 

filUmiHts A73£tifcT-77'n yt>\cML/JX 
ffp„ &Mfc£ftfc::ftk©&ai±7*7-K^-7*&!. 

fBUMtWtt* «*S&a$©T-7lcS^Tl&it fir 
*§©ffi«4&#«>5,, 

[0009] ■f-f*;* h7^7g|S&u t ->ytf:>7'i'5: 
y^ff^gptcfcitSMSli, ^—frf^y rou- 
ble ± 3 KS^S^S* $ ft 5 # 7 * 7 - K/u- 7"MS 
Tf*>5fcft, 7'n s ,7fc&aSl!KJ:»>-l©g<§T-7 
^t-^^p y7lc#S)J£tt/ctlcM?y&a$ti3 0 - 

± SteiiMSfc*^* 7 4 - K/< y 7 7*«ia^«# S ti 

7*oy^©*»ftKftaSii5. 40 

[ooio] mt^2\z.m.<o^md^\tT~^ 
&Mtt& ±iasfi^'f^h7-f^SK % »©* 

y?fp<DgHT~?XhiX, F I R7^^t*J^T 
ft 5r-7 ££frr-7 7*d ? * fcftjfct 5 

[00 11] gift^T. h7^7S|5ICF I R7^;U 
*«:J8^fc#g\ SSE7-f^yv^««lCtt, FIR 
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*SM«fc1-3o 7*ny7ft&ag?tt, r- 

tis ^jftaaw&a-*-'* t •> v#/hr wa a t « gflr 

f-7t^ Ufft<DT~*7'vy?<P<D§:1gT-?Zttto 
U f—ffn y7W-Cfi«^*5o #Jn$ft3T-7 
li, gffift-f^x h7^/W7g|i©F I R7-YA-7tcjol^ 

[0 0 12] »#S3lcE«©*«WfcJ:5S«f f -^ 
«IH8tt, iB^ny^^ifljjJ, ttifr©f f -*7*P 
y 7 <P© l ->y#>#©g{f r-7 £-£iPT-7 7*0 y 

iH^feasj^. iwifta*a»6>o^*^ H£*su:s 

^V>T, 7-^^ hfiti©^}Cj;57 :r -^7'ny7K 

[0 0 13] 7'Dy7{k«iag|!l±, 7 f -*7*n 5 ,^£4 
fifetSK, Mu©7 ? -77*P-;y7tp©S$©l v/y^V 
#©§ffir-7£iiJnU 1 ->y**A-#£<©1f$8£ffl 
ttJT?£ 5f-^7*c y 7 Sr^l-'So ^v?^?^ 

5. *^4&agi5i4, jgtti-«7*-^7*n y ^im-eo^-f 

^ YW®<D*7*y YM.K^5^X, SSt-?7p 
y ^ mX<Oi/ytf/l<tim<Djm\££ 9 5 fl/JfrvSt 

t), 'W^vfflfi^Ktt, aat-5 1->^^v5rv-y*' 
[0 0 14] a**4tE*©*«W{iJ:5SJffif f -^ 

MTOii, ±E*B»a«!»s, afejij*a»*»e.in*$*L. 

hfi:tB^mi^u : B2©Wttit^U 81 
©7 ? -^7'n-7 ; ?ic||t?i^^^ Kflr.ft#Si©H« 

£lTt?S)9x 8l©7 f -^7*oy7©iIW©7 ? - 
77*ns/7-e*)582©r-^7*n yttlStZi-J* 

[0 0 15] IS*S5tE«©*^BJtJ:5§ffir-^ 
«IMtt. n<@©T-^7*D S /7^f ) l(Cl<@©7 ? -7 
7*n >y 7 §n« n ( 2 W±©St) fe©±lS^?lJ 

£i/y$A<?4 $y?mim^ xtiz 
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[0016] mm6\cmvmw\z£z>$itT-? 
mmmx mm&mm\ T-y-7*py*rt<Dm 

[0017] m&mmx f t -??'ny?z:t\cM] 
? n y ? <o k i o x UiW) £ n s mmm% * -< # 

[00 18] H*il7|cfet(7)^PJ{CJ;5SffT-^ 
MPISI4, ±!E^ns/^ft«iggB^ SCPC^itoig 

mzmzzmm&ixmtit^-^y m% 

[00 19] 

[wnmmmm\ m.mm 1 . ia 1 14, #31^ 
^n^iE^iHf mwn-m&w*^ ity* ytm 20 

[0020] mmumn 2 14, it, RF/iFgftgp 1 

3, RF/IF^fg|Sl 4, '»±V4-fl 5*5i:U^[Sjtt 
&£$1 6fC<fc9«$£ft3 0 RF/IF&jf gp 1 3 11, «j 

LT, #l*«-$-#ll 6^LTSSf§7>-r-f 1 — tti 
^t3 0 RF/IFgffigBl 4(4, Xm%i£3%l 6&ftL 
T&gftT^r^l^A^ftSRFjf^^-;^ 30 

-felMfl 514, rn5><DRF/IF^fg|51 3&tfRF/IF£ 
[0 0 2 1] £/c, mlE^W^3l4, Kic, ^-ry^ 

(i/f) 4, q&mn&im 
(cpu) 5, *^6, Esgs7, mus. 'm 
as 9, ami 0, {mm 1 ftitojttiA 1 2icj: 

[0 0 2 2] RF/IFgffig&l 4 /^(D^-X^ Kgff 40 
fft(4, «PSB1 1 lC*J^-rtPMS$n, «-§-SE9(C 

-x4ZftLXft®m, #Jxl4\ %F*-Tyv-*?t° 

y?~7*~?.4Zft LXK®i%m> h XI) £ ftfcf- 
*I4, ^gP8lcjo^T^«SI$ti, Olc 

*5v^pMa$*ix, RF/iFi^gBi 3— m^j$n 

So 

[00 2 3] <P*gdf&JIg|S5f4, PRONmM^y 
^b^5ieiilfi7iC^$tl/cT-^, 50 
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S^^TSMSP 3 ©£7 n y * frfflfp UT^5„ 

1 2 (4, aS^ftiifigfi© &-fe^lt»-fe^fl?Jl: 

* 5 *^ t **on >t>*ttiMm 5 \c ± o r» 
JMWk &ffifiH^m$tifc^g-lc{4, iftfeofiffi 

«r««t5 «t 0 t&m&imsmmmm 1 

[ 0 0 2 4 ] El 2 14, El 1 ©«H$ 1 1 ©-fltfiRWSr* 
Lfc7" n y * H'TJ* 9 , **W t J: 5«W«0»»*«* 
5*1X1^5. CCD«PSS1 1(4, A/D^^2 0i, 

A*jfta»3ot, tx&<Dmmmu3 1 1~3 1 n 

£, *£&agB2 5 AFCMat|i2 6 t, CR*ia 
SP2 7|c4>9ffi^$ix5 (nit2£k±.<Dmm . A^l^ 
ag|53 0(4, AGCMag|52 1 i, j/^ft«iagl52 

a^3 11-31 ntt, ^rtl^tl^F I R^aSP2 3R 
[002 5] A/D^gP 2 0 (4, RF/IFg{f 1 4 A» 

(«*.ii4») ©SSIRX^yyjJ y^LTA/D 

iS&SrtToTV^o AGC (Automatic Gain Control) 
MaSl! 2 1 (4, gflMt*©«*j U--<^S-^{C/i5 J; 0 
\cfe%W<jvZffl&LX^Z>. 

[00 2 6] F I RfcmU 2 3 14, FIR (Finite Imp 
ulse Response) 7 4 frfr SrfflV^, Sffi{f^-&ttl 

F7^^^Xfe5 0 BTR (Bit Timing Recovery : 9 

<4$.y?n&.) ^agP2 4(4, b&mmfc 

[0 0 2 7] n|Bfc5£ft?iJ&agP3 1 1~3 1 n(4, 
**I^Pil*l«OiH»a*, ^XI4DSP, F PGA4 
4T07*i?*/H(ffl[ I CttT«^$tl, A^$tLfc§{f 
<ttt»1-5F I R»a&tJ t BTR«iaS:te©afeJiJ«a 

«tttstftfcff5. 049, ctvfe©M»aaB3 1 

l~3 1nf4, 3feJiJtt^S-fr5it^t»t5. 
[0 0 2 8] yoy^^kfta»2 2(4, A/D££Rtf 
AGCMat©gftffi^S:M^©f-^^o y^JcE^ 

agP3 1 1-3 1 n-IH{CA^$n5o ^©r-^T' 
ny^tt3fe^a8S3 1 l^A^Sft, iS>:©r-^7'n 
y^»3f:J!tea«3 1 2^A^$tt-5o ^THHifcU 
T, nSB©r-^yn5/^|4^iJ*0.aSl5 3 1 n^A^l 
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3 1 l^A^SftS. 

[0 0 2 9] f-^Ds/^^Og^li, F I R&g$ 
2 3RVBTRfimU2 4T*^SL J ? 5 t^r-^¥e:i: 
4<5J:5fcfft>*i5. off), 3f0Mfc$ftfc£afc?«ia 
$3 1 1-3 1 nlCfcttSF I R&g&tfBTR&S 

*ft-eft©t»a$3 11-31 nlcA^ftfc 
T-^lcSo-^T^T-f, <IIOt?iMS^3 11-3 

2 2 ©ftfft-o^-tliltCtiB-f 5„ io 
[0 0 3 0] #l»afB3 11-31 n^btii^tl 

sr-*i4, m«&a«K 2 5 t*svN-c*3i6*niH(caj/7 

&tl%o -?:©$, AFC (Automatic Frequency Contro 

1 : Httftgftfflft) &att2 6&tfCR (Carrier Rec 
overy : »S»2 7fcj3^"C, gflMttfc 

FC«kSgi5 2 614, S««#0*»^V#/Hci3fc5ffl; 

fltfcfrHMtt*. Sfc, CR*M2 7I4, 

[00 3 1] ftfc, 0 2£ffl^T, AGC&ag|5 2 1R 
Tr7oy9Wmto2 2 5:10 ©S» I Ct LT*Sj£$ 
ftSA^&agfl 3 0 t U ASg&agP 2 5 , A F C&a 

^2 65^0 Rossis 2 7 *tjven 1 o©gJg*ag I 

,C t LT*jfc$ft$»£0Wl::o^-CRWLfc;4^ AG 
CMMU2 1 Stf^o y *fctea»2 2 frtflWlflW 
Ofidl«MIICtUT«^L-C'bJ:^U AFC&agH 

2 6RUC RftaS 2 7 £ 1 -Od^S^S I C t LT« 

fiRU Hcii«iB*aii»2 5*'b^Jt>-cio©»jf»a 30 
I ctLxm^.\,xt^\ 

[0 0 3 2] BTR»a»2 4|C4SV^-C^>*/HMIl*» 
tttll*ii54-eo*Batt» A/Dt&$2 0-C"trx/!; 
y ^£ ftfclr y :/ y y /r- * lego* < tomx-h s tz 
fc, BTR&8952 4tT©£7Py*-CI4*->'<-1f- 

[0 0 3 3] C©fc#, Sa*a^53RSJl5F IRft 
a&2 3tBTR&8$2 4£nSS?iJKl:f\ ^Py^ft 40 

2 2 $ n/c#y p y ? mm 0 »tt 
r, M^a^-frsriict!?, ^FiRMagS2 3S 

tf#B T R^Sg? 2 4 (of £M?iM8$ 3 11-3 
In) fcS#$;fc$ftaaafrfc*1-$ 

rofc*. «©!M{f^f©«pa5titii:Ma)fgf 
©»j*aagp 3 1 1 - 3 1 n t:i^fc#a\ i d xxft 

UmmiS Sfi ± 15 t>£(Iftffij§©T 5?yvH&J|[ &s I c 
Srffli/^rt^-ef 5„ 50 
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[0 0 3 4] #ltf6©$»lcJ:5£«T-*HJilil±, 
F I R^ag|5 2 3St;BTR^agS2 4{Cfcft5Ma 

ny^rttSfeJI&atS. AFC&8g|$2 6,5 

tfCRtta»2 714, ->V#;uw-H^J:5fSjg»a« 
#74- K'<y */i^:/»a#5*$*i$fc», 
a«S2 5\C£Zy t -t7uyttf£j$,£titz.mz$mZ 

[0035] mM<DMM2. xnmmmxK, $h& 

pj±titz^<Dm2<D^uy^immu2 2&ugus& 
agB2 5©imis©«m«iicov*tim!1-5. 

[0 0 3 6] 7ny*fltf&a»2 2fi, n|@©M^Ma 
3 1 1-3 1 n, t/«Cfc*>, nffi©F I R&8SB2 3 
&tfBTRfea»2 4as, tti^ii^JKlfftSri:* 

**£M8g|5 2 5 (4, ^-^^oy^^fettlilS 
^&tt#£Cfc#&lci4±fSatT-*£ffl^T, v' 
[003 7] 133(4, zfuy^\mm.U2 2lci;oT^ 

gP3 1 1-3 1 n\m*)%XbMzF I RMa&tfBT 
RfeaoSMfeirJSca^yjR/HR, K(4A/D^ma52 0 

[0 0 3 8] ^f-^^Py^lCli, S*tii5L->V 

©BfS*©r-^^4ix5„ 03lc*j^T^os'^£ 
Ma§ti5^lH] (i#g) Or-^^oy^taBttt 
tf» L->y**^ (LX27-K) »ldWx.-C, ttfiu (i 
-1#B) ©f^^D^CliO (MX 2+1 + 
K) X2 7-K#©T-*##AD$*lT^3„ 
TX2J 14, P S KXMflT I chSVES 
fi£^QchSr%Jtbfc1>©T?fc5„ 4fc, TMX2 + 
1J 14, T-97uy>?Zt<r>? I R*aaSr%«Lfct> 
©T*fc(9, r+Kj i4BTR*!iaS:%i:tfc'f>©T*fe 
9, ^^^b©Pii(co^^T, 1114-0 6 fcfflVvteTFlC 

[00 3 9] 04 14, H2©F I R^&2 3(Cffl^^b 

©3 2l4^7hU^^, 3 3(4*m, 3 4(4iP»^ 
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*$*i5 2M+ia*»t»*«->7hu^^-e*>5 0 ik 

*fc*t*fcfcfcMifc*y7fl«hi (i = l~2M 

+ i) *;W75iWMiS»-eii!>5. Ap*^3 4i± > &n 
jnaa»-e*!K a^L-cA^$tiS2M+iiB©A^ 

[0040] ^ny^ftSilfcgflW-^K^U-C* £ 10 
©fHft^A^SrfflVTF I R&g4rff5^s tt@ L 
tl^f-^/o-^ (i#B) f±, ^©tttuWr-y- 
t'd^ (i-i#S) toBJt|8B8*s«41-S. t* 

©St) 2M+llC^fc^^ft^(DT-^^t5F I 

g£&5o $oT, F I RMSSrMJiillffl-Sfcfttc: 
f±. F I R&aSS2 3|CA*^tl5T-^^os'^{^ 
FIR7>(;^0? y 2 M+ 1 ££»t, ttir©T 
-^7'D2/^©*^Or-^^g|c^5 0 r©fc«\ 20 

+ £^KF I R7-<^©^y^Sft^05 f -^Sraa 

[0 0 4 1] 05&Ut06f4, BTR&SSB2 3 <Hfc?lJ 
ft t fc«£K£ C# 5 P^jS^ W + % tc #>©!ft Wmx 

mm (i -1#1) ©r-*:7*ny7\ (b) 
(ifg) Of-?7ny^T*fo5„ ifc. -eMtl 30 

[004 2] BTR^aa52 3 11, A7J$Jlfclo©r 

5, is, 06m *- *"f>7'/\'m ,i 4fex-tbZ> 
lt$>, fy/yy^fo, l, 2, 3, o^i-»* 

z.ti-$>o>*y79 y?T-?mr$ 40 

[0043] -ttttt, §« «tsff aii ©rat p 

y**^y.^©-f*l,#&t-0^„ §ffir-^S:7'n 
^ftLTBTR&g£&?iHt;L/M§-§\ BTR*ffil» 
T'liAT} Sftfcf-* 7n y 9 Z t KWt W H£ 

5o 50 
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[0 0 4 4] (35 T'fi, ^Py^CiStiot, tSfti 
(i-l#g) ©T-^7"D5/^-Cli, SRhKT^h 
fiS# a^->y*>fflF B 1©t#l-EfitT^yc^ ft. 

#*i*ft-C^3. r©^-£\ (i-1) %3<Dt-<97 
^©lU©-»5K;Hf^l4, **lo©>>^Hi|*Sr 

[0 04 5] 06-Cli, ^oy^Clitiot, tttu 
(i-lSI) ©r-^py^T'W:, ^p^-f^b 

(i#g) ©r-^yns/^-Cii, ¥*&-M**Mfc|I 
# b tf^JJOvfflMflft^fcffill+S X 0 (C&ofcfftf 
^SJx-C^*. (i-l)Sl©f-^7o 

5/^©ft^©^^ naet, i#i©f-?7D7 

^©llu©-f-r^^ hfifi©F^(ci±, 2->y^lKt 
y #;HH mmr -9 7 w9<D\ ^-fftfr b tttffi $ ti 
[0 0 4 6] Z<Di.*>t£*yyig/l>mM. v->tf>&t7© 

mtzy-yytfyy?-? (zzxkk®) mmt 

[004 7] *»i&fflto2 5fcli. £B T R»SS|5 2 4 
*bL+l<@©->ytf/Hf$i, -t^** Nfiffit^A 

^Xt-97'v y9^X<r>yyifs)vnWS.^ yyi£i\> 
©ftltSrWJU ^©WJ^*(c£<5^^■c=§•7 :f -^^^ 

[0 0 4 8] H7H, Wfc$mn2 5\ziotf%94 %y 
5li, mm (i-l#§) Of-^7'tiy^©t'f^ 

httfta«9-o o £tft\ (i#a) of-^py 

^©■f-f^ 2 7 0° ^±T'fctttf, fulHlf- 

^■7*n y^ t©ra-e^>jR;vftrtiS4CTV^5 t=PJ»f 
U 4-0r-^yoy^d>e)L+l">y^/i'^©r-^ 

MS^2 2 (Cfc^T^lHlT-^^D y ^ lCi|AP$nfcfu 

mT~97ny9<oMt<r>\ *yy$A>h&J%&fr%o 

[0 0 4 9] wl®T-f7'tiy9<Di-J*Z hft 
ft* 2 7 0° U±X\ Smf-ffvytto-M^Xl 
(4*8*9 0° £TF-C£>*1«\ imiT-^yoy^toBO 
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vtfrh (L-l) T-?*mtz>, 

^©ftfl)© 1 T-?mmLXi'y#ji<7*- 

[0050] mmT-z-ivvtjkij^mT-t-fvy 
[00 5 1] rrxii, yy^mt. ^yytf^Wfeo 

7 0° tmtzWi&omc-o^xmnuztiK 

xhh\fi.\<\ 

[0052] *mt©^«tititf, y ^ft»as 

2 20\ F I R&a$2 3\a=^X£.-fZ>%ffiM<D-9->: 

■/ >j y?T~* ffixomzm l-c siri-st--* 
ssws 5. 

[005 3] tit, M%%mW251)K #BTR&a«B 20 
2 AX^biitzi-^^7, Htimz.m^XT-fy'u 

[0054] nrnmm 3 . #iss©jb«-ch:» btr 

T£K±t5fcfc©02©BTR*!iga$2 4©»lf£©§¥ 

iWto^rttMta. 30 

[0 0 5 5] El 811, ®2©A:W&ag|5 3 0fl»P>£M?iJ 
*M3 11-31 n^<DT—?7'vyi><D$iLhZmW 

tz>fr?><nmwmx&z> 0 -fa ytit&mu 2 2 

•tSftr-^^yn y?]tLXm\c£.&ZtlfzT-?7' 
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CLAIMS 



[Claim(s)] 

[Claim 1] The two or more parallel processing sections which consist of the symbol timing playback section 
which presumes the receiving nyquist filter section and the nyquist phase for removing a noise from received 
data, and extracts symbol information from an input signal, carry out mutually-independent and operate, The 
blocking processing section which generates the data block for every parallel processing section based on a 
series of received data, The received-data recovery machine characterized by having the concentration 
processing section which concentrates the output data from the parallelization processing section, the 
compensation section which asks for frequency bias based on the data after concentration processing, and the 
phase compensation section which asks for a phase excursion based on the data after concentration processing. 

[Claim 2] It is the received-data recovery machine according to claim 1 which the FIR filter with which 
correlation with the received data of the previous finite length generates the above-mentioned receiving nyquist 
filter section is used, and is characterized by the above-mentioned blocking processing section generating the 
data block containing the data which are received data in the last data block, and correlation generates in an FIR 
filter. 

[Claim 3] The above-mentioned blocking processing section is a received-data recovery machine according to 
claim 1 or 2 characterized by generating the data block containing the received data for one symbol in the last 
data block, for each parallel processing section outputting the nyquist phase used for the symbol information 
extract with symbol information, and the above-mentioned concentration processing section compensating the 
symbol omission between the data blocks by transition of a nyquist phase, and symbol duplication based on the 
nyquist phase from the parallel processing section. 

[Claim 4] The above-mentioned concentration processing section compares with the 1st and 2nd thresholds the 
nyquist phase outputted from the parallel processing section. The nyquist phase about the 1st data block is 
below the 1st threshold. And while distinguishing from a symbol omission in beyond the 2nd threshold, the 
nyquist phase about the 2nd data block which is a data block in front of the 1st data block The received-data 
recovery machine according to claim 3 with which the nyquist phase about the 1st data block is beyond the 2nd 
threshold, and the nyquist phase about the 2nd data block is characterized by distinguishing from symbol 
duplication in below the 1st threshold. 

[Claim 5] The received-data recovery machine according to claim 1 characterized by having the above- 
mentioned parallel processing section of n (two or more integers) individual into which one data block is inputted 
sequentially from n data blocks, performing interblock weighted average processing of a n block jump about the 
average nyquist phase asked for each symbol timing playback section from the inputted data block, and 
presuming a nyquist phase. 

[Claim 6] It is the received-data recovery machine according to claim 1 which is equipped with the timer for 
output adjustment with which the above-mentioned concentration processing section is started based on the 
output for every data block, and measures predetermined time amount, and is characterized by outputting each 
data block from the concentration processing section after deadline of this timer for output adjustment 
[Claim 7] The above-mentioned blocking processing section is a received-data recovery machine given in either 
of claims 1-5 characterized by blocking the baseband signaling acquired by carrying out frequency conversion of 
the continuous reception signal of a SCPC method, and generating two or more data blocks. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a received-data recovery machine, in more detail, is used for a 
radio communication equipment and relates to amelioration of the recovery machine which restores to the 
continuous ringing of a high-speed symbol rate. 
[0002] 

[Description of the Prior Art] Drawing 1 1 and drawing 1 2 are drawings for explaining parallelization of the 
conventional recovery processing, drawing 1 1 is drawing having shown an example of the input signal of a Time- 
Division-Multiplexing connection (TDMA) method, and drawing 1 2 is the block diagram having shown a part of 
configuration of the conventional radio communication equipment in a TDMA method. As for the input-process 
section and 41 1-41 n, 40 in drawing is [ a recovery machine and 42 ] the concentration processing sections. 
[0003] When recovery processing has closed within the burst like a TDMA method, it distributes to the recovery 
machines 411-41n of the same configuration of that each burst data D1, D2, — , Dn were parallelized, and the 
are recording package recovery method which accumulates the modulating signal within a burst and carries out a 
block recovery in package is used well. 

[0004] Drawing 13 is the block diagram having shown a part of configuration of the conventional radio 
communication equipment in a SCPC (Single Channel Per Carrier) method. As for the input-process section and 
51, 50 in drawing is [ a recovery machine and 52 ] decode machines. By the method at which a modulating signal 
arrives continuously like a SCPC continuous ringing, since correlation between symbols is strong, the are 
recording package recovery method which divides and carries out parallel execution of the recovery processing 
to two or more operations IC like [ in the case of a TDMA method ] is seldom used, but processing in a symbol 
unit is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] In the case of a TDMA method, an are recording package recovery 
method is adopted as above-mentioned, if parallel processing-ization by two or more operations IC tends to 
parallelize recovery processing of a SCPC continuous wave by two or more operations IC to the ability to realize 
comparatively easily, it will be necessary to perform data transfer of a symbol unit between each operation IC, 
and lei tongue C of a transfer will become high. For this reason, in the case of the SCPC continuous wave, it 
was unsuitable for the effectiveness by parallelization seldom being acquired, even if it adopts an are recording 
package method, but restoring to the modulating signal of a high-speed symbol rate. For this reason, the 
recovery of a continuous ringing like a SCPC wave had the problem of it having been greatly dependent on the 
processing engine performance of one operation IC, and depending on it also for the upper limit of the symbol 
rate to which it can restore greatly at the processing engine performance of the operation IC concerned. 
[0006] This invention is made in view of the above-mentioned situation, makes recovery processing of a 
continuous ringing like a SCPC method parallelize, and aims at offering the received-data recovery machine 
which restores to the modulating signal of a more nearly high-speed symbol rate. Moreover, it aims at offering 
the received-data recovery machine which restores to the recovery of the input signal of a high-speed symbol 
rate using a cheap low-speed arithmetic circuit. It aims at offering the received-data recovery machine which 
can restore to the signal of a more nearly high-speed symbol rate especially about a continuous ringing like a 
SCPC wave. 
[0007] 

[Means for Solving the Problem] The received-data recovery machine by this invention according to claim 1 The 
two or more parallel processing sections which consist of the symbol timing playback section which presumes 
the receiving nyquist filter section and the nyquist phase for removing a noise from received data, and extracts 



symbol information from an input signal, carry out mutually-independent and operate, The blocking processing 
section which generates the data block for every parallel processing section based on a series of received data, 
It has the concentration processing section which concentrates the output data from the parallelization 
processing section, the compensation section which asks for frequency bias based on the data after 
concentration processing, and the phase compensation section which asks for a phase excursion based on the 
data after concentration processing, and is constituted. 

[0008] The blocking processing section blocks a series of received data, considers as two or more data blocks, 
and outputs each data block to the two or more parallelization processing sections in order. Each parallelization 
processing section performs filtering for noise rejection, and the extract of symbol information to the inputted 
data block. These parallelized processings are forward loop-formation processings, and mutually-independent 
[ of them ] is carried out and they are performed. It is concentrated in the concentration processing section and 
the data for every block outputted from each parallelization processing section turn into a series of received 
data. The compensation section and the phase compensation section calculate a frequency and the amount of 
compensation of a phase based on the data after concentration processing. 

[0009] Although the high-speed processing by the exaggerated sampling rate is required, since it is forward 
loop-formation processing, after a series of received data are divided into a data block by the blocking 
processing section, parallel processing of the processing in the nyquist filter section and the symbol timing 
playback section is carried out On the other hand, although it is low-speed processing by the symbol rate, since 
feedback loop processing is required, the compensation section and the phase compensation section are 
processed after concentration of a block. 

[0010] The FIR filter which correlation with the received data of the previous finite length generates is used for 
the above-mentioned receiving nyquist filter section, and the above-mentioned blocking processing section is 
the received data in the last data block, and the received-data recovery machine by this invention according to 
claim 2 is constituted so that the data block containing the data which correlation generates in an FIR filter may 
be generated. 

[0011] When an FIR filter is used for the receiving nyquist filter section, in the filtering processing concerned, 
correlation with the data for the shift register number of stages which constitutes an FIR filter occurs. For this 
reason, in case the blocking processing section generates a data block, it adds the received data in the last data 
block to the received data equivalent to the number of symbols which the parallel processing section into which 
the data block concerned is inputted should process, and is overlapped in them between data blocks. The data 
added are data which correlation generates in the FIR filter of the receiving nyquist filter section, and are 
.defined based on the number of stages of the shift register of an FIR filter. 

[0012] The above-mentioned blocking processing section generates the data block containing the received data 
for one symbol in the last data block, each parallel processing section outputs the nyquist phase used for the 
symbol information extract with symbol information, and the received-data recovery machine by this invention 
according to claim 3 is constituted so that the above-mentioned concentration processing section may 
compensate the symbol omission between the data blocks by transition of a nyquist phase, and symbol 
duplication based on the nyquist phase from the parallel processing section. 

[0013] In case the blocking processing section generates a data block, it adds the received data for one symbol 
of the last in the last data block, and generates the data block which can extract much information by one 
symbol. The symbol timing playback section asks for a nyquist phase based on the data block concerned, 
extracts symbol information based on this nyquist phase, and outputs symbol information and a nyquist phase. 
The concentration processing section distinguishes the symbol omission or symbol duplication produced by 
transition of the symbol phase between the data blocks concerned based on the amount of offset of the nyquist 
phase between continuous data blocks, and compensates this. That is, at the time of symbol duplication, one 
overlapping symbol is not adopted as symbol information, but the symbol information extracted from the received 
data which overlap the last data block is also adopted at it at the time of a symbol omission. 
[0014] The received-data recovery machine by this invention according to claim 4 The above-mentioned 
concentration processing section compares with the 1st and 2nd thresholds the nyquist phase outputted from 
the parallel processing section. The nyquist phase about the 1st data block is below the 1st threshold. And while 
distinguishing from a symbol omission in beyond the 2nd threshold, the nyquist phase about the 2nd data block 
which is a data block in front of the 1st data block The nyquist phase about the 1st data block is beyond the 2nd 
threshold, and the nyquist phase about the 2nd data block is constituted so that it may distinguish from symbol 
duplication in below the 1st threshold. 

[0015] The received-data recovery machine by this invention according to claim 5 is equipped with the above- 
mentioned parallel processing section of n (two or more integers) individual into which one data block is inputted 



sequentially from n data blocks, and it is constituted so that each symbol timing playback section may perform 
interblock weighted average processing of a n block jump and may presume a nyquist phase about the average 
nyquist phase called for from the inputted data block. 

[0016] The received-data recovery machine by this invention according to claim 6 is equipped with the timer for 
output adjustment with which the above-mentioned concentration processing section is started based on the 
output for every data block, and measures predetermined time amount, and each data block is constituted so 
that it may be outputted from the concentration processing section after deadline of this timer for output 
adjustment. 

[0017] In case the concentration processing section outputs the symbol information inputted for every data 
block to the latter part, it stands by until the timer for output adjustment put into operation with the output of 
the last data block passes the deadline of it, and performs the output to the latter part at the time of deadline of 
the timer concerned, or completion of concentration processing of a data block. 

[0018] The received-data recovery machine by this invention according to claim 7 blocks the baseband signaling 
with which the above-mentioned blocking processing section carried out frequency conversion of the continuous 
reception signal of a SCPC method, and was obtained, and it is constituted so that two or more data blocks may 
be generated. 
[0019] 

[Embodiment of the Invention] Gestalt 1. drawing 1 of operation is the block diagram having shown the example 
of 1 configuration of the radio communication equipment with which this invention is applied. This radio 
communication equipment is constituted by the wireless section 2 by which the transceiver antenna 1 was 
connected with the transceiver antenna 1, and the control section 3 connected to the wireless section 2. 
[0020] Said wireless section 2 is further constituted by the RF/IF transmitting section 13, the RF/IF receive 
section 14, a synthesizer 15, and the directional coupler 16. The RF/IF transmitting section 13 carries out 
frequency conversion of the baseband signaling from a control section 3 to a RF signal, and outputs it to the 
transceiver antenna 1 through a directional coupler 16. The RF/IF receive section 14 does frequency conversion 
of the RF signal inputted from the transceiver antenna 1 through a directional coupler 16 to baseband signaling, 
and outputs to a control section 3. The synthesizer 15 supplies the sinusoidal signal used for frequency 
conversion in these RF / IF transmitting sections 13, and the RF/IF receive section 14. 

[0021] Moreover, said control section 3 is further constituted by the codec external interface (I/F) 4, the central 
data-processing section (CPU) 5, a display 6, storage 7, sign part 8, the decode section 9, the modulation 
section 10, the recovery section 11, and the radio control section 12. 

[0022] The baseband input signal from the RF/IF receive section 14 is outputted to an external terminal, for 
example, a voice codec and a video codec, through the codec external interface .4, after recovery processing is 
carried out in the recovery section 1 1 and decode processing is carried out in the decode section 9. Moreover, 
coding processing is carried out in sign part 8, modulation processing is carried out in the modulation section 10, 
and the data inputted from the external terminal through the codec external interface 4 are outputted to the 
RF/IF transmitting section 1 3. 

[0023] The central data-processing section 5 is controlling each block of a control section 3 based on the data 
and the program which were stored in the store 7 which consists of memory, such as PROM. The frequency of 
the perch channel of the serHsel of the radio communication equipment concerned or a contiguity eel is 
specified by the central data-processing section 5, and the radio control section 12 is controlling the oscillation 
frequency of a synthesizer based on this frequency. For this reason, when frequency bias and a phase excursion 
are detected in the recovery section 11, the output control of a synthesizer is performed through the central 
data-processing section 5 and the radio control section 12 so that these bias may be compensated. 
[0024] Drawing 2 is the block diagram having shown the example of 1 configuration of the recovery section 11 of 
drawing 1 , and the important section of the recovery machine by this invention is shown. This recovery section 
1 1 is constituted by the A/D-conversion section 20, the input-process section 30, the n parallel processing 
sections 311-31n, concentration processing sections 25, AFC processing sections 26, and CR processing 
sections 27 (n is two or more integers). The input-process section 30 is constituted as an operation IC which 
consists of the AGC processing section 21 and the blocking processing section 22. Moreover, each parallel 
processing sections 311-31n are constituted as a digital operation IC which each becomes from the FIR 
processing section 23 and the BTR processing section 24. 

[0025] The A/D-conversion section 20 has changed the analog input signal from the RF/IF receive section 14 
into the digital signal by the exaggerated sample rate. That is, usual [ exceeding the symbol rate of an input 
signal / the frequency and usual ] are sampled on the frequency of the integral multiple (for example, 4 times) of 
a bit rate, and are performing A/D conversion. The AGC (Automatic Gain Control) processing section 21 is 
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adjusting signal level so that the power level of an input signal may become fixed. 

[0026] The FIR processing section 23 is a receiving nyquist filter for removing a flat noise, for example, a 
transmission-line noise, and the thermal noise in a radio communication equipment to the frequency contained in 
an input signal using an FIR (Finite Impulse Response) filter. The BTR (Bit Timing Recovery: timing playback) 
processing section 24 is a symbol timing playback means to extract the information which presumes a nyquist 
phase and is included in an input signal per symbol in the location of a nyquist point. 

[0027] Each is constituted as digital operations IC, such as one integrated circuit, for example, DSP, FPGA, etc., 
and each n parallel processing sections 31 1-31 n perform independently the FIR processing and the BTR 
processing to the inputted input signal with other parallel processing sections. That is, these parallel processing 
sections 31 1 -31 n can carry out juxtaposition actuation. 

[0028] The blocking processing section 22 classifies the input signal after A/D conversion and AGC processing 
into a predetermined data block, and the generated data block is inputted into the parallelized parallel processing 
sections 311-31n in order. The first data block is inputted into the parallel processing section 311, and the 
following data block is inputted into the parallel processing section 312. Like the following, the n-th data block is 
inputted into 31 n of parallel processing sections, and the n+1st data blocks are again inputted into the parallel 
processing section 31 1. 

[0029] The partition to a data block is performed so that it may become the data unit which is easy to process 
in the FIR processing section 23 and the BTR processing section 24. That is, received data are classified so that 
it can perform without the FIR processing and the BTR processing in each parallelized parallel processing 
sections 311-31n being able to perform based on the data inputted into each parallel processing section 311- 
31 n, and being dependent on other parallel processing sections [ 31 1—31 n ] input data and output data. About 
actuation of the blocking processing section 22, it mentions later further. 

[0030] It is concentrated in the concentration processing section 25, and the data outputted from each parallel 
processing sections 31 1-31 n are outputted in order. Then, in the AFC (Automatic Frequency Control: automatic 
frequency control) processing section 26 and CR (Carrier Recovery: subcarrier playback) processing section 27, 
a gap of the frequency on which the input signal was overlapped, and a phase component is removed. The AFC 
processing section 26 compensates frequency bias in quest of the phase rotation per one symbol from the 
phase contrast covering two or more symbols of an input signal. Moreover, CR processing section 27 equalizes a 
gap of the absolute phase for every symbol over two or more symbols, and compensates a phase excursion in 
quest of a phase excursion. 

[0031] In addition, although the example in case the AGC processing section 21 and the blocking processing 
section 22 are made into the input-process section 30 constituted as one operation IC using drawing 2 and the 
concentration processing section 25, the AFC processing section 26, and CR processing section 27 are 
constituted as one data processing IC, respectively was explained The AGC processing section 21 and the 
blocking processing section 22 may be constituted as data processing IC according to individual, respectively, 
and the AFC processing section 26 and CR processing section 27 may be constituted as one data processing IC, 
and you may constitute as one data processing IC also including the concentration processing section 25 
further. 

[0032] Since processing until symbol information is extracted in the BTR processing section 24 is processing 
based on the sampling data sampled in the A/D-conversion section 20, in each block to the BTR processing 
section 24, high-speed processing by the exaggerated sample rate is performed. On the other hand, in each 
block after the concentration processing section 25, low-speed processing at a symbol rate is performed. 
[0033] For this reason, the processing speed required of each FIR processing section 23 and each BTR 
processing section 24 (that is, each parallel processing sections 311-31n) can be reduced by distributing and 
carrying out parallel processing of each block divided in n system ****** and the blocking processing section 22 
in the FIR processing section 23 as which high-speed processing is required, and the BTR processing section 24 
to each sequence. For this reason, when the parallel processing sections 31 1— 31 n of the same processing speed 
as the recovery section of the conventional radio communication equipment are used, it can restore to the 
continuous ringing of a more nearly high-speed symbol rate, and when restoring to the continuous ringing of the 
same symbol rate, the digital data processing IC of a low speed cheaper than the conventional radio 
communication equipment can be used. 

[0034] Although high-speed processing according [ the processing in the FIR processing section 23 and the BTR 
processing section 24 ] to an exaggerated sampling rate is required, since the received-data recovery machine 
by the gestalt of this operation is forward loop-formation processing, it blocks continuous reception data in the 
blocking processing section 22, and they carry out parallel processing for every data block. On the other hand, 
although it is low-speed processing by the symbol rate, since feedback loop processing is required, the AFC 




processing section 26 and CR processing section 27 are processed after the data block by the concentration 
processing section 25 is compounded. 

[0035] The gestalt of gestalt 2. book implementation of operation explains the detail of actuation of the blocking 
processing section 22 of drawing 2 for preventing the symbol omission and symbol duplication accompanying 
parallelization of recovery processing, and the concentration processing section 25. 

[0036] In case the n parallel processing sections 31n [ 31 1-] 23, i.e., the FIR processing section of an n-tuple, 
and the BTR processing section 24 classify received data into a data block so that juxtaposition actuation can 
be carried out, respectively, the blocking processing section 22 generates each data block between continuous 
data blocks so that the data of the specified quantity near a boundary may overlap. In case the symbol 
information for which the concentration processing section 25 was extracted from each data block on the other 
hand is compounded, it distinguishes whether a symbol omission and symbol duplication occurred between data 
blocks, and when a symbol omission arises and symbol duplication arises using the above-mentioned redundant 
data, timing compensation processing in which duplicate symbol information is excepted is performed. 
[0037] Drawing 3 is a conceptual diagram for explaining an example of the data block generated by the blocking 
processing section 22. The data received in order are shown toward the bottom from the top on the time-axis, 
and the number of symbols and K from which L in drawing is set as the object of the FIR processing assigned to 
each parallel processing sections 31 1-31 n and the BTR processing are a sampling rate (multiple over a symbol 
rate) in the A/D-conversion section 20. 

[0038] The data of the specified quantity of the last of the last data block are contained in each data block with 
the data for L symbol used as a base, if its attention is paid to the data block of this time (the i-th) by which 
blocking processing is carried out in drawing 3 — a part for L symbol (Lx2 words) — in addition, the data for x 
(Mx2+1+K) 2 word of the last of the last (the i— 1st) data block are added. Here, "x2" takes into consideration 
the inphase component Ich and orthogonal component Qch of an PSK modulating signal. Moreover, "Mx2+1" 
explains "+K" below about these details in consideration of the BTR processing in consideration of the FIR 
processing for every data block using drawing 4 - drawing 6 . 

[0039] Drawing 4 is drawing having shown the example of 1 configuration of the FIR filter used for the FIR 
processing section 23 of drawing 2 . As for a shift register and 33, 32 in drawing is [ a multiplier and 34 ] adders. 
A shift register 32 is a shift register which consists of 2M+1 step where the sampling data classified into the 
block are inputted sequentially from the blocking processing section 22. A multiplier 33 is the data-processing 
section to which the tap multiplier hi (i=1-2M+1) beforehand defined to the output data from each stage of a 
shift register 30 is applied. An adder 34 is the data-processing section which asks for the sum of the 
multiplication result of each multiplier 33 as a filter output, and output data are called for based on the 2M+1 
piece input data inputted continuously. 

[0040] When performing FIR processing to the blocked received data using such a filter, correlation generates 
the data block (the i-th) currently observed between the data blocks in front of that (the Mst). That is, the data 
of the last of the last data block are needed for FIR processing to the first data with which tap number-of- 
stages (number of stages of shift register) 2M+1 in a data block is not filled. Therefore, in order to carry out 
parallel execution of the FIR processing, the data of the last of the last data block are needed for the data block 
inputted into the FIR processing section 23 only for tap number-of-stages 2M+ 1 minute of an FIR filter. For this 
reason, in case the blocking processing section 22 classifies received data into a block, it needs to overlap the 
data for a tap number of stages of an FIR filter. 

[0041] Drawing 5 and drawing 6 are the explanatory views for explaining the trouble which may be produced 
when the BTR processing section 23 is parallelized, and the example of a symbol omission is shown for the 
example of symbol duplication in drawing 6 at drawing 5 . In these drawings, two data blocks which all continue 
are shown, (a) is the last (the Mst) data block, and (b) is the data block of this time (the i-th). Moreover, each 
takes a sampling time along an axis of abscissa, and each sampling data at the time of sampling by 4 times of a 
symbol rate are shown by the arrow head. 

[0042] The BTR processing section 23 asks for a nyquist phase average about one inputted data block, and is 
extracting symbol information using the mean place concerned. In drawing 5 and drawing 6 , since it is 4 times 
the exaggerated measurement size of this, the sampling numbers 0, 1, 2, 3, and 0 are equivalent to 1 symbol 
period, and one average nyquist location is included at each symbol period. The data which interpolate these 
sampling data and are obtained in an average nyquist location are called for as symbol information. 
[0043] Generally, the gap of clock timing has arisen between the receiver and the transmitter. When received 
data are blocked and the BTR processing is parallelized, since an average nyquist location is called for for every 
inputted data block, if a nyquist location changes by transition of a clock, in the BTR processing section, a 
symbol omission and symbol duplication may occur between continuous data blocks. 
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[0044] At drawing 5 , although average nyquist location **a was located by the last (the Mst) data block by 
transition of a clock in the second half of a symbol period, the example which changed so that average nyquist 
location **b might be located in the first half of a symbol period is shown by the following (the i-th) data block 
[n this case, originally the symbol information on the last of the data block of eye watch (M) and the symbol 
information on the beginning of the i-th data block will overlap and extract one symbol information from both 
data blocks. 

[0045] At drawing 6 , although average nyquist location **a was located by the last (the Mst) data block by 
transition of a clock in the first half of a symbol period, the example in which average nyquist location **b came 
to be located in the second half of a symbol period is shown by the following (the i-th) data block. In this case, 
between the nyquist location of the last of the data block of eye watch (M), and the nyquist location of the 
beginning of the i-th data block, the time difference near 2 symbol period has arisen, and either of both the data 
blocks will also be extracted for one symbol information which should be extracted essentially. 
[0046] In order to solve the problem of such symbol duplication and a symbol omission, the blocking processing 
section 22 overlaps the sampling data (here K pieces) equivalent to 1 symbol period in a continuous data block, 
in case received data are classified into a data block. That is, K sampling data of the last of the last data block 
are added to the following data block 

[0047] L+1 symbol information and nyquist phase are inputted into the concentration processing section 25, and 
duplication of the symbol between data blocks and the omission of a symbol are distinguished from each BTR 
processing section 24 in it based on the nyquist phase of a continuous data block, and it is made to concentrate 
each data block based on this distinction result That is, in case each data block is compounded, timing 
interpolation processing between data blocks is performed. 

[0048] Drawing 7 is drawing having shown an example of the timing interpolation processing actuation in the 
concentration processing section 25. The nyquist phase of the last (the i— 1st) data block is 90 degrees or less, if 
the nyquist phase of the data block of this time (the i-th) is 270 degrees or more, the concentration processing 
section 25 will judge that the symbol omission has arisen between data blocks last time, and the data for L+1 
symbol will be used for it from a data block this time. That is, in addition to L symbol, one symbol of the last of a 
data block is also adopted last time which was added to the data block in the blocking processing section 22 this 
time. 

[0049] On the other hand, last time, at 270 degrees or more, if the nyquist phase of a data block is 90 degrees 
or less this time, the nyquist phase of a data block will judge that symbol duplication has arisen between data 
blocks last time, and will adopt data from a data block this time (L-1). That is, the first one data of a data block 
is canceled this time, and it does not adopt as symbol data. 

[0050] When the combination of the nyquist phase of a data block is except the above last time a data block and 
this time, it judges that a symbol omission and symbol duplication have not arisen, and L data are adopted from a 
data block this time. 

[0051] Here, as a desirable decision criterion of a symbol omission and symbol duplication, although the example 
in the case of comparing a nyquist phase with 90 degrees and 270 degrees was explained, these values should 
just be predetermined thresholds which are beforehand set up in order to distinguish a symbol omission and 
symbol duplication, or are adjusted after that 

[0052] Since the blocking processing section 22 is overlapping data between continuous data blocks in 
consideration of correlation between the sampling data of the finite length who arises in the FIR processing 
section 23 according to the gestalt of this operation, each FIR processing section 23 can process independently, 
and can realize parallel processing. 

[0053] Moreover, the concentration processing section 25 distinguishes the symbol omission between data 
blocks, and symbol duplication based on the nyquist phase called for in each BTR processing section 24, and 
since a data block is concentrated so that a symbol omission and symbol duplication may be compensated, the 
symbol omission and symbol duplication accompanying parallelization of symbol extract processing can be 
prevented. 

[0054] The gestalt of gestalt 3. book implementation of operation explains the detail of actuation of the BTR 
processing section 24 of drawing 2 for preventing the fall of the presumed precision of the nyquist phase 
accompanying parallelization of the BTR processing. 

[0055] Drawing 8 is an explanatory view for explaining the flow of the each parallel processing sections [ of 
drawing 2 / 31 1-31 n ] data block from the input-process section 30. As for the data blocks D1, D2, and D3 and 
— which blocked received data in the blocking processing section 22, and were generated in order, each is 
serially transmitted to the parallel processing sections 31 1, 312, and 313 and — . That is, the first data block D1 
is inputted into the parallel processing section 311, the following data block D2 is inputted into the parallel 



processing section 312, and a data block Dn is inputted into 31 n of parallel processing sections like the following. 
And the following data block Dn+1 is again inputted into the parallel processing section 31 1. In each parallel 
processing sections 311-31n, the average nyquist phase is presumed based on the data blocks D1-Dn inputted 
into each, Dn+1, and — . 

[0056] For this reason, if the nyquist phase concerning T1 and data block Dn+1 in the nyquist phase about the 
data block D1 presumed in both the parallel processing sections 311 is set to Tn+1, Tn+1 will become the 
presumed nyquist phase of a n block jump, if it compares with T1. That is, the nyquist phase continuously 
calculated in the same parallel processing section 311 is a phase about the data which separated by the n 
parallel processing sections (n data blocks), and if Tn+1 is compared with T1, the phase lead lag network 
between n data blocks has produced it. 

[0057] Generally, in the radio communication equipment used under low C / the N (signal power pair noise ratio) 
environment, in order to raise C/N resistance, it is between blocks about the nyquist phase used for the BTR 
processing, a weighted average is taken, and the technique of raising the presumed precision of a nyquist phase 
is used from the former. With the gestalt of this operation, at least that for n data blocks presumes progress of a 
phase, and after advancing the nyquist phase for which it asked about the data block last time in the same 
parallel processing sections 31 1— 31n by the phase lead lag network concerned, weighted average processing 
during a block is carried out to the result searched for. 

[0058] When it is based on nyquist phase Tm+1 of last data block Dm+1 (before n blocks) of the 31m of the 
same parallel processing sections as nyquist phase Tm+n +1 of data block Dm+n +1 this time which was called 
for in 31m (m1-n) of parallel processing sections and amount of phase shifts **thetam for n blocks is presumed, 
it is **thetam=Tm+n+1-Tm+1 (deg). (1) 

[0059] The above-mentioned amount of phase shifts **thetam is filtered using an IIR filter, a modulo operation is 
performed by 360 (deg), and Ave#delta#th is calculated 
Ave#**theta=**thetam+lambda1 xAve#**theta (2) 
Ave#delta#th=(1.0-lambda1) xAve#**theta (3) 
Ave#delta#th%=360 (4) 

[0060] Here, in lambda 1, an oblivion multiplier and Ave#**theta show the average phase shift for n blocks, and % 
shows the remainder (modulo) operation. In addition, it is because what is necessary is just to amend the phase 
shift (phase shift of under 360 (deg)) within a symbol since the nyquist point is changing to the following symbol 
when the reason for taking a remainder by 360 (deg) has a phase shift more than 360 (deg). The presumed 
nyquist phase at the time of a n block jump is obtained by above-mentioned Ave#delta#th. 
[0061] Moreover, bursts load processing is performed by [ as being the following ]. 
cos#delt=cosd(Ave#delta#th) (5) 
sin#delt=sind(Ave#delta#th) (6) 

Tanq#i=tanq#i+lambda2x (BTRtanq#ixcos#delt+BTRtanq#qxsin#delt) 
(7) 

Tanq#q=tanq#q+lambda2x (BTRtanq#qxcos#delt-BTRtanq#ixsin#delt) 
(8) 

[0062] Here, the phase shift for n blocks which was asked for I of the nyquist presumption phase of a block, Q 
component, and lambda 2 for cos in a deg value, a sin operation, BTRtanq#i, and BTRtanq#q, and was asked for 
an oblivion multiplier and Ave#delta#th for cosd and sind by the formula (4) last time, tanq#i, and tanq#q show 
the nyquist phase presumed with a block this time. The value of tanq#i and tanq#q which were obtained by the 
formula (8) determines the nyquist phase of a block this time. 

[0063] With the gestalt of gestalt 4. book implementation of operation, the timer for output adjustment is formed 
in the concentration processing section 25 of drawing 2 , and how to adjust data transfer spacing to the latter 
part to about 1 constant value is explained. 

[0064] Drawing 9 is the timing chart which showed an example of the actuation in the recovery section 11 of 
drawing 2 , and the case where output timing is not adjusted in the concentration processing section 25 is 
shown. For the input data to the recovery section 11, and (b), actuation of the input-process section 30 - (c1) 
(cn) are [ (a) in drawing / actuation of the concentration processing section 25 and (e of actuation of the parallel 
processing sections 31 1— 31n and (d)) ] actuation of the AFC processing section 26. 

[0065] The input data to the recovery section 1 1 is blocked in the blocking processing section 22, and after 
being transmitted to each parallel processing sections 311-31n and carrying out recovery processing, it is 
further transmitted to the concentration processing section 25. The concentration processing section 25 has 
transmitted the data block by which concentration processing was carried out to the AFC processing section 26 
as it is. 



[0066] In this case, the parallel processing sections [ 31 1—31 n ] transfer delay from the blocking processing 
section 22 and the transfer delay from each parallel processing sections 31 1—31 n to the concentration 
processing section 25 are different with differences, such as each wire length, and parallel processing sections 
[ 311-31n ] processing delay is also different For this reason, dispersion which was illustrated occurs at the 
spacing t1 and t2 to which each data is outputted from the concentration processing section 25. That is, by 
transfer delay and processing delay, data output spacing contracts and the case where the thing operation time 
in the processing 26 in the latter part, for example, the AFC processing section, is not fully securable may arise. 
[0067] Drawing 10 is the timing chart which showed other examples of the actuation in the recovery section 1 1 
of drawing 2 , and the case where timing adjustment of data output is performed in the concentration processing 
section 25 is shown, concentration — processing — the section — 25 — timing — adjustment — ** — a timer 

— preparing — concentration — processing — the section — 25 — from — an output — timing — adjusting - 

— if — AFC — processing — the section — 26 — transmitting — having — a block — between — spacing — t 

— one — ' — t — two — ' — about 1 law — it can carry out . Drawing 1010 is a timing chart in case the 
concentration processing section 25 has such a timing adjustment function. 

[0068] In the concentration processing section 25, whenever it transmits the input data from the one parallel 
processing sections 31 1-31 n to the AFC processing section 26, a timer is started. Then, if predetermined time 
ts passes and a timer passes the deadline of, a transfer of the input data from the following parallel processing 
sections 31 1-31 n will be started. However, when the preparation for performing the next data transfer at the 
time of deadline is not completed, when data transfer becomes possible, data transfer is started immediately, 
and a timer is started again. For this reason, the predetermined time ts measured by the timer is set as a period 
shorter than the time amount as which the data for 1 block are inputted into the recovery section 11, and a 
usually somewhat short period. 

[0069] According to the gestalt of this operation, by forming a timer in the concentration processing section 25, 
and adjusting the output timing from the concentration processing section 25, spacing for every block 
transmitted to the AFC processing section 26 can be mostly made regularity, and the operation time of 
processing of the latter part after the AFC processing section 26 can fully be secured. 
[0070] 

[Effect of the Invention] A received-data recovery machine according to claim 1 consists of the symbol timing 
playback section which presumes the receiving nyquist filter section and the nyquist phase for removing a noise 
from received data, and extracts symbol information from an input signal. The two or more parallel processing 
sections which carry out mutually-independent and operate, and the blocking processing section which 
generates the data block for every parallel processing section based on a series of received data, It has the 
concentration processing section which concentrates the output data from the parallelization processing section,, 
the compensation section which asks for frequency bias based on the data after concentration processing, and 
the phase compensation section which asks for a phase excursion based on the data after concentration 
processing, and is constituted. 

[0071] By such configuration, a series of received data are blocked, and while parallelizing processing in the 
receiving nyquist filter section and the symbol timing playback section as which the high-speed processing with 
an exaggerated sampling rate is required, the compensation section and the phase compensation section as 
which feedback loop processing is required can be processed after concentration of a data block. Therefore, the 
received-data recovery machine which can restore to the signal of a more nearly high-speed symbol rate can be 
offered. Moreover, the received-data recovery machine which restores to the input signal of a high-speed 
symbol rate using a cheap low-speed arithmetic circuit can be offered. 

[0072] The FIR filter which correlation with the received data of the previous finite length generates is used for 
the above-mentioned receiving nyquist filter section, and the above-mentioned blocking processing section is 
the received data in the last data block, and a received-data recovery machine according to claim 2 is 
constituted so that the data block containing the data which correlation generates in an FIR filter may be 
generated. 

[0073] By such configuration, the receiving nyquist filter section which the blocking processing section turns into 
from an FIR filter can generate independently the data block which can be processed, and can realize parallel 
processing also in the receiving nyquist filter section which has correlation between the received data of finite 
length. 

[0074] The above-mentioned blocking processing section generates the data block containing the received data 
for one symbol in the last data block, each parallel processing section outputs the nyquist phase used for the 
symbol information extract with symbol information, and a received-data recovery machine according to claim 3 
is constituted so that the above-mentioned concentration processing section may compensate the symbol 



omission between the data blocks by transition of a nyquist phase, and symbol duplication based on the nyquist 
phase from the parallel processing section. 

[0075] A data block can be concentrated distinguishing the symbol omission between the data blocks by 
transition of a nyquist phase, and symbol duplication, and compensating a symbol omission and symbol 
duplication in the concentration processing section, by such configuration. Therefore, the symbol omission and 
symbol duplication accompanying parallelization of symbol extract processing can be prevented. 
[0076] A received-data recovery machine according to claim 4 compares with the 1st and 2nd thresholds the 
nyquist phase to which the above-mentioned concentration processing section is outputted from the parallel 
processing section. The nyquist phase about the 1st data block is below the 1st threshold. And while 
distinguishing from a symbol omission in beyond the 2nd threshold, the nyquist phase about the 2nd data block 
which is a data block in front of the 1st data block The nyquist phase about the 1st data block is beyond the 2nd 
threshold, and the nyquist phase about the 2nd data block is constituted so that it may distinguish from symbol 
duplication in below the 1st threshold. By such configuration, the symbol omission between the data blocks by 
transition of a nyquist phase and symbol duplication can be distinguished in the concentration processing 
section. 

[0077] A received-data recovery machine according to claim 5 is equipped with the above-mentioned parallel 
processing section of n (two or more integers) individual into which one data block is inputted sequentially from 
n data blocks, and about the average nyquist phase called for from the inputted data block, each symbol timing 
playback section performs interblock weighted average processing of a n block jump, and presumes a nyquist 
phase. By such configuration, a nyquist phase can be presumed with a sufficient precision in the parallel 
processing section into which one data block is inputted for every n data blocks. 

[0078] A received-data recovery machine according to claim 6 is equipped with the timer for output adjustment 
with which the above-mentioned concentration processing section is started based on the output for every data 
block, and measures predetermined time amount, and each data block is constituted so that it may be outputted 
from the concentration processing section after deadline of this timer for output adjustment. 
[0079] By such configuration, even if it is the case where the transfer time differs from the processing time for 
every data block, the variation in the time interval of data output can be controlled, transfer spacing between the 
data outputted by processing delay and transfer delay from the concentration processing section can contract, 
and contraction of the processing time in the latter operation IC can be absorbed. If the measurement time 
amount of a timer is set up especially appropriately, data output can be made to be able to perform with an 
almost fixed time interval, and the processing time in the processing after the concentration processing section, 
for example, the AFC processing section, can be secured. 

[0080] A received-data recovery machine according to claim 7 blocks the baseband signaling with which the 
above-mentioned blocking processing section carried out frequency conversion of the continuous reception 
signal of a SCPC method, and was obtained, and it is constituted so that two or more data blocks may be 
generated. By such configuration, it can restore to the SCPC continuous ringing of a high-speed symbol rate 
using a low-speed arithmetic circuit. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the example of 1 configuration of the radio communication 
equipment with which this invention is applied (gestalt 1 of operation). 

[Drawing 2] It is the block diagram having shown the example of 1 configuration of the recovery section 1 1 of 
drawing 1 , and is drawing having shown the important section of the recovery machine by this invention. 
[Drawing 3] It is a conceptual diagram for explaining an example of the data block generated by the blocking 
processing section 22. 

[Drawing 4] It is drawing having shown the example of 1 configuration of the FIR filter used for the FIR 
processing section 23 (gestalt 2 of operation). 

[Drawing 5] It is an explanatory view for explaining the symbol duplication which may be produced when the BTR 
processing section 23 is parallelized. 

[Drawing 6] It is an explanatory view for explaining the symbol omission which may be produced when the BTR 
processing section 23 is parallelized. 

[Drawing 7] It is drawing having shown an example of the timing interpolation processing actuation in the 
concentration processing section 25. 

[Drawing 8] It is an explanatory view for explaining the flow of the each parallel processing sections [ 31 1-31n ] 
data block from the blocking processing section 22 (gestalt 3 of operation). 

[Drawing 9] It is the timing chart which showed an example of the processing sequence in the recovery section 
11, and the case where output timing is not adjusted in the concentration processing section 25 is shown 
(gestalt 4 of operation). 

[Drawing 10] It is the timing chart which showed other examples of the processing sequence in the recovery 
section 11, and the case where output timing is adjusted in the concentration processing section 25 is shown. 
[Drawing 11] It is drawing for explaining parallelization of the conventional recovery processing, and an example 
of the input signal of a Time-Division-Multiplexing connection (TDMA) method is shown. 

[Drawing 12] It is drawing for explaining parallelization of the conventional recovery processing, and is the block 
diagram having shown a part of configuration of the conventional radio communication equipment in a TDMA 
method. 

[Drawing 13] It is the block diagram having shown a part of configuration of the conventional radio 
communication equipment in a SCPC method. 
[Description of Notations] 

I Transceiver Antenna, 2 Wireless Section, 3 Control Section, 4 Codec External Interface, 5 The central data- 
processing section (CPU), 6 A display, 7 Storage, 8 Sign part, 9 The decode section, 10 The modulation section, 

II The recovery section, 12 Radio control section, 13 The transmitting section, 14 A receive section, 15 A 
synthesizer, 16 Directional coupler, 20 The A/D-conversion section, 21 The AGO processing section, 22 
Blocking processing, 22 The blocking processing section, 23 The FIR processing section, 24 BTR processing 
section, 25 The concentration processing section, 26 The AFC processing section, 27 CR processing section, 30 
The input-process section, 311-31n The parallel processing section, 32 A shift register and 33 A multiplier, 34 
An adder, D1-Dn A data block, K The multiple of an exaggerated sample, Tm A nyquist phase, hi Tap multiplier 
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[Drawing 8] 
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